Abstract: AAC Blake is a white-hulled, spring oat (Avena sativa L.) cultivar bred by the Ottawa Research and
Pedigree and Breeding Methods
AAC Blake was derived from the cross 08839 (Morgan/ 07776-1-9-3-2) made in March 2003 at ORDC, AAFC. AC Morgan (Kibite and Menzies 2001) is currently the most cultivated oat cultivar in the Canadian Prairies; it yields very well but only in environments in which crown rust is not a problem. 07776-1-9-3-2 was a breeding line derived from the cross 07207-12-8/07208-1-4, where 07207-12-8 derives from the cross AC Stewart*2/TAMO-312 and 07208-1-4 derives from the cross AC Stewart// Coker 234/AC Stewart. Coker 234 and TAMO-312 are known to carry the crown rust resistance genes Pc61 and Pc59, respectively (Simons et al. 1978) .
Five F 1 plants were grown in the greenhouse in 2004. Four seeds from each of the F 1 plants were grown into F 2 plants in the greenhouse in 2005. Up to six panicles from each of the F 2 plants were grown into F 3 hills in 2006. Seven of these hills were visually selected and 10 seeds from each were increased in the greenhouse in 2007. From these, 59 F 5 single panicles were grown into hills in 2008. Four were visually selected and grown into four F 5:7 single-rows in 2009. Three of the four, coded as 08839-5-2-2-10, 08839-5-2-2-6-1, and 08839-5-2-2-6-2, were visually selected and advanced to the 2010 ORDC Home Test. The visual selection was based on plant height, maturity, crown rust resistance, lodging resistance, and yield potential in the field, plus kernel size, shape, color, and uniformity in the seed laboratory.
The Home Test was conducted at three eastern Canadian locations (Ottawa, ON, Normandin, QC, and Harrington, PE), with two replications at each location. Based on yield, agronomic, and disease data, all three lines were advanced to the 2011 ORDC Preliminary/ Nationwide Test as OA1347-1, OA1347-2, and OA1347-3, respectively. The Preliminary/Nationwide Test included 11 test locations in Ontario (Ottawa, Eganville, New Liskeard, Nairn, and Palmerston), Quebec (Normandin and Princeville), and Prince Edward Island (Harrington) in eastern Canada, and Manitoba (Glenlea), Saskatchewan (Saskatoon), and Alberta (Lacombe) in western Canada, with four replicates at the Ontario locations and three replicates at other locations.
All three lines yielded well but OA1347-2 matured earlier than the sister lines. It was advanced to the ORDC Oat Registration Trials in 2012, 2013, and 2014. The Oat Registration Trials consisted of eight locations in eastern Canada and two locations in Alberta and Manitoba. In addition to grain yield, agronomic, grain quality, and disease data were collected in some of the trials. Twenty panicles were harvested from a seed plot in 2012, which were grown into 20 hills in 2013. After confirming uniformity, seeds from these hills were used to produce Pre-Breeder Seed in 2014 and then Breeder Seed in 2015. OA1347-2 was registered as AAC Blake in 2016.
Performance
The official control cultivars in the ORDC Oat Registration Trials, as determined by the OCCC, were Bradley, Oscar, and AC Rigodon in 2012 and 2013. In 2014, AC Rigodon was replaced with Vitality as Vitality yielded better and had higher groat percentage. This change led to unbalanced genotype × environment data across years. To deal with this problem, the data are presented yearly.
AAC Blake yielded significantly (or nearly significantly) higher than each of the check cultivars in each of the 3 yr (P < 0.05) ( Table 1) . It continued to show good yield performance after its release. In the 2015 and 2016 OCCC Oat Performance Trials, AAC Blake yielded 107%, 108%, and 102% higher than the trial means in southern, central, and northern Ontario. In the 2014-2016 Quebec Oat Registration and Recommendation Trials, AAC Blake yielded 7% higher across Quebec and 14% higher in Zone 1 of Quebec than control cultivars AC Dieter, AC Rigodon, and Synextra (data not shown).
AAC Blake headed three or more days later than all control cultivars (P < 0.05) ( Table 1) . It was shorter than AC Rigodon and Vitality but taller than Bradley and Oscar. Its lodging resistance was similar to Bradley and better than the other check cultivars (Table 1) .
Quality parameters
AAC Blake had lower test weight than the control cultivars, although this was significant only in 2012 (P < 0.05) ( Table 2 ). Its kernel weight was similar to or larger than all control cultivars except Vitality (Table 2) . Its beta-glucan content was higher than all control cultivars (P < 0.05). Its oil content was in the preferred range for milling oat and its protein content was similar to the control cultivars (Table 2) . A weakness of AAC Blake is that it has significantly lower groat content than the control cultivars except Rigodon (Table 2) . Resistance to crown rust AAC Blake had significantly better resistance to crown rust than all control cultivars (P < 0.05) (Tables 3 and 4) . Based on its parentage, AAC Blake may have inherited Pc61 from Coker 234 and (or) Pc59 from TAM-312. However, greenhouse testing indicated that AAC Blake was resistant to CR254, CR258, and CR259 but susceptible to CR13, CR36, and CR257 at seedling stage (Table 4) . As Pc59 is resistant to all these races except CR259, and Pc61 is resistant to all races except CR259 and CR254, this result suggests that AAC Blake carries neither Pc59 nor Pc61. AAC Blake showed resistance to the mixture of these crown rust strains, however. This suggests that it may carry Pc59 or PC61 or both. Therefore, it is not conclusive as to which genes conferred the crown rust resistance of AAC Blake. AAC Blake was highly resistant to crown rust strain mixture at the adult stage (Table 4) but was susceptible to crown rust in a fall-sowing test at Ottawa in 2016 (data not shown).
Other Characteristics

Seedling characteristics
Coleoptile colour: green. Seedling growth habit: intermediate. Leaf blade pubescence: glabrous. Leaf sheath pubescence: glabrous.
Plant characteristics at booting stage
Leaf colour (observed on the second and third fully expanded leaves from the top): light green. Flag leaf Note: LSD, least significance difference, treating each trial as a replicate.
a Groat was determined using a Codema dehuller based on 50 g of grain samples. Beta-glucan, oil, and protein levels were based on near-infrared reflectance predictions of dehulled oat grain (groat). a Zero means lack of symptom and 9 means maximum possible symptom.
b Trials where crown rust data were recorded: Nairn, ON, in 2012; Kincardine, Nairn, Ottawa, and Palmerston, ON, in 2013; and Dundalk and Palmerston, ON, in 2014 . Trials where septoria leaf blight scores were recorded: Nairn, ON, in 2012; and Palmerston, ON, and Princeville, QC, in 2013 and 2014. BYDV Glume length: short. Glume colour at maturity: white to yellow.
Lemma and palea characteristics
Lemma length: medium. Lemma tip shape: medium pointed. Lemma colour at maturity: cream. Lemma awn presence: medium frequency. Lemma awn shape: straight to twisted.
Kernel characteristics
Seed length: long. Seed width: medium. Seed colour: cream to light tan. Groat pubescence: pubescent.
Maintenance and Distribution of Pedigreed Seed
Breeder Seed of AAC Blake will be maintained at the Seed Increase Unit of AAFC in Indian Head, SK S0G 2K0, Canada. a Data were means of two greenhouse trials conducted during 2013 and 2014. Plants were inoculated at seedling stage with the six selected races (CR13, CR36, CR254, CR257, CR258, and CR259) provided by Dr. J. Menzies (Morden Research and Development Centre, AAFC) and a mixture of isolates of crown rust collected in commercial fields in Ontario in 2013. Cultivar reactions to the disease were rated from 0 to 4 as described by Stakman et al. (1962) 
